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» Identification of clustering in cosmic-ray data would provide evidence for possible existence of
ultra-high-energy (UHE) photons (E > 10'" eV) and could potentially help identify their sources.
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*» The presented stacking method, which uses a time-clustering algorithm combined with an
unbinned likelihood study, is able to distinguish between events initiated by photons and those
initiated by hadrons (background).
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»» The stacking method with a photon tag requires only a few events to identify a photon flare.

Motivation Improved method of space-time clustering analysis Monte Carlo test
¢ Astrophysical flares may be the source of some cosmic rays, % Stacking method (D. Gora et al. Astropart. Phys. 35 (2011) 201) % Randomly generate many sample maps with background and
which, if they are photons, should group into clusters of use only doublets, consists of 3 steps. signal events (distributed around an assumed source position and

events correlated in space and time. within assumed flares duration ATy,.)

¢ ldentification of such clustering in data would provide
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s Select flare candidates from the data using solely space information:
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¢ To identify flare/flares from a point source, we have to find an
excess of events from a particular direction over the background.

“* Number of signal events N, = 20 and total flares duration
ATy, = 40 days are recovered.
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< Only events within At; interval are taken into account, thus in this step

both space and time information is used. Discovery potential of the stacking space-time

clustering method with S, photon tag
Eto Sort doublets according to the value of TSy, I.e. to their significance, } s Discovery potential tells us how many signal events are needed

Standard space-time clustering analysis _ _ : s e C 7 :
P J . and change numbering of doublets introducing multiplicity index m. to claim discovery of a cluster of events In data. It can be used

to compare different methods.
¢ Definition: The discovery threshold is the number of signal

» J. Braun et al. Astropart. Phys. 29 (2008) 299 + time search
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